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CIL ITEM

FMEA COOE
COMPONENT

PAET NUMBER
STYSTEM/SUBSYSTEN
FALLLRE M{DE

PHASE

C

CRITICAL ITEMS LIST FAGE 1
: F2OD-85-01 73 FREPARED
t FADD-BG 4 AFPROVED
i POLO PAECHARGE SOLENOID CONTROL 93} DATE
i RE1&F3 10} REVISIONSCHANEE
: DONTROLLERSF200- WX 1¥y EFFECTEVITY
* FAILURE TO PROVEDE THE CURRENT TD EMERCIZE THE SCLENOID 127 HAZARD NEFERENCE
13} CEAD &
| FAILURE DESCRIPTIOW/EFFECT

|FAILURE TO ENERGIZE AT LERST OME COIe RESILTS 14 EMSD SCLEWIID DE-EMERG)ZED RESPONSE, EMAELING ENGINE PUNGE WIA VEWT
FLRTE OF PLA PRESSURE ACTIVATEDR WALVES. LUSY DF VEHICLE DUE TO OXIDIZER PUWF OVERSPEER ANO FAILURE MAY NESLLT |F
FAILURE T30 FROVIDE POGA POST-CHARGE HELIUM FLOW OCCUES AWD JS MOT DETECTED.

NEDUNDANCY SCREEMS: DONMTROLLEA STYSTEW: | IWKE NEDUMDAMCY

Ar PASE,  REDUNDANT HARDWNRE [TEMS ARE CAPABLE OF CHECKOUI DURINC NORMAL GROLMG TURMARDUMWD.
! FASS, (D5 OF A REDUNDART HARDWARE L[TEM 15 DETECTABLE DURING FLIGHT.
C: FASE. (OS5 OF NERUNGANT HARDWMRE ITEMS COULD NOT RESULT FROW A SIWGLE CREDIDLE EWENT.
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April 18, 194

CRiTICAL TIEMS LIST PAGE 2

[EIC [TEH;  FEDO-mG-g1| DES LGN | IMNIMENT NEF.

Gl -4

ALL CAUSES: OUTPUT ELECTROHICS: SOLEMOIN VALVE CRIVER ON FALSE COMMAND FPROCESSED TD THE GRIVER (1) (€17 wOMETWELL Dok 11
| PExWOL ¥ oDE-Fis

{OUAL REDUMUANT COIL ORIVERS RRE FROVIOED FOR EACH SOLENGIA VALYE £13. A FAILURE IN BOTH CONTROLLER CHAMMELS (MULTIPLE |{‘III DSHERET TR
1FI|II.UIEI, RESULFING 14 FALLURE TO EKENEIZE THE SOLENDID, AESILTE [N OE-EMERGIZIME OFf THE €M30 SOLEWDID, EMABLIHG PURGE !(le CPLOARHIDR

[¥1A YEN? PORTS OF THE PRESSURE ACTUATED VAIVES €2). THE CONTRGLLER (WiTH SOFTUANE) IS CONFLGURED TO DETECT AMD NESPOHD | 1.1.3:=4
PROPERLY TO OUT OF QUALIFICATION LIMIT FAILURES, IMFLEMENT THE APFROFRIATE REDUNTANCY SAMAGEMENT RESPONSE, AMD COMMAND | 3.2.1-4.3
A SAFE EMGIME STATE WHEMW CONTROLLER REGUMOANCY IS LOST (2). HOMEVER, THE CDONTROLLER (WITH SOFTWAAE) [5 WOT CAPAALE OF | 3.2.3:2.3
|PETECTIHG Ok RESPOMDINE TO A FA[LURE WAICH RESULTS 1N THE LIMITS BEING MOWITORED FAILIMG WITHIN ENGIKE REDLIME LIMITS - | 3.2.311
OF WETHIN NORMAL EMGINE DPEAATING COMDITIONS (2). 3.8.%:4
124
ELECTRICAL, MECHAWICNE, AND ELECTNOMECHANICAL PARYS FOR THE CIRCUITE [NVOLWED TN THIS FUNMCTION HAVE BEEN SELECTED FROW (1) AIM03P28,
THE CLASS 5 TR EQUIVNLENT AFPROVED PARTS SELECTION LIST £1), OUAL]TY ASSURAMCE ARD SCNEEWINE REQUINEMENTE FOR HIGN L0 LR
RELIABILITYT MICROCIRCUETS (1, AMO THE SPECEF[CATION CDUTROL DRAMING FOR BICROCIACUITS, WOMDLITHIC STLTCOM, AW (2} ASMD2TIN
[TRAMSISTOR- TRANSESTOM LOGIC (TTL) FAHILY OF DEVICES [3), PREDR TO IMSTALLATIOW ON THE CARD ASSEMBLEES, COMPOMENIS ARE |12y aSMD3reG
SUBJECTED TO A BURN-IN PERIOD WHENE PARTS ANE EMERCISED AT TEHPCAATURES IN EXCESS OF RORMAL CDNTRALLER OPEEATLNG. | 143 ASMD3ATe

ENVIROMMENT, BUY LESS THAM COMPONENT MAM[MUM SPECIFIER DPERATIMG EMVIRCNMENT, TO SCREEM FOM INFAHT MORTALITY {4). I {52 DEHEBPTTAL
ACOITION TO THESE REQUIREMERTS, ALL COMPOMENTS ARE DEAATED FAOW FTHE MAXIMUM RATIME AT OPERATING EXTIEMES (5).
CLEAALIMESS ANO ALL FPROCETSES USED DURING MANUFACTLRE ARE CONTROLLER BY SFECIFICATION REQUIREMENTS (5}). |

THE LONTRDELER DESIGH MEETS ALL TE! FAEL-OFERATE/FAILSAFE RECUIREMENTS FOE WIS FAILURE MWODE (1}, RECUWDANT CONTROLLER {11 cPI2ER0003E
CHANNEL FUNCTIOMS ARE PHYSELALLY SEPARATED WITHIN THE CONTROLLER WOUSIMG €2). CINCLITS ARE NESIGNED TO PREVENT (2} DSHCE FTA
BRIDEING {2), ALL FEE PARTS ML RESUIRED TO HAVE COMFORMAL COATIMG, AMD INTERMAL WIRIMG 15 [NSULATED TO PREVENT SHORI Pe3r ASM0M92A

CIRCUITS FROM COMBLCTIVE CONTAMINATEON ¢3)}. ALL ELECTEICAL COMPOMENMTS ARE COMTAINED WITHIN THE CASE STRUCTURE WHICH 13 [o4F ES28472-01
PRESELRTZED WITR & POSITIVE PRESSURE IMERT GAS BACKFILL TOD PREVEMT COMTAMIMATION (2). WMERE APPLICABLE, ELECTRCMAENETIC |(5) HOMEYWELL BLOCK L1
INTERFEAENCE SRIELDIMG 15 PACYIDED AND CIRCUIT [ATERCCAMECTS USE TWISTED PAIA WIRLME [2). AL1 CIRCUIT CARDS ARE FETEQ | FMEA YOL |

TO TAEIR RESPECTIVE COMNECTICW LOCATIONS TO PRECLUDE [MPROPER INSTALLATLON (2]. RANP CLAMPS AME UTILIZED TO PRECLUDE |

VIBNATIOWN IHDUCED CAAD FAILUREE {2). DESIGH DF CIRCUIT CARCE AND DETERMINATION OF COPFER FATH TRAGE SPACING, MEIGKT,
AND MIDTM IS CONIRCLLED BY SPECIFICATLON (2). EACH UN3Y (PROOUCTION AND MECTCLE} IS REQUIRED TO PASS A FUNCTIOMAL
|MCCEFTARCE TEST LNDEA ENVIRONMENTAL COWDITIOWS HETOWG THOSE SEEM DURING WORMAL F1ELD OFEARTION WITHOIT DEGRADATION OF
|RARUMARE LIFE EXPECTANCY {2). A WORST CASE CIRCUTT ANALTS!E WAS PEAFDRMED TO VERIFY NOMIMAL OPERATION AT SPECIFICR]ION
LIMETS {463, A ANALYSIS WAS PERFOEMED BY HOMEYWELL TG ASSURE ND S(RGLE FOINT COMPOMENT FAILUREY ARE INHERENT T THE |
COMTAOLLER DESIEM {5).
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April 19, 1004 ERITICAL ITEMS LI[5T PAEE 3
ItiL tTem:  F200-BG-09| _ DESIGH | m“] REF. |
[DESIGH QUALIFICATION TESTING OF THE COMTROLLER ASSENALY HAS BEEM PERFDRHED INCLUIMG: FALT [NSERTION TESTING (1), |e13 u.w:maz i
ASSEMBLY TNERMAL CYCLIMB {2), CASE AMD ASSEMELF VIBRATION TESTING 433, ELECTROMACNETIC [NTERFENEMCE AND SUSCEPTIBELITY 1E36080207
TESTING {4, ACCUSTICAL MDISE TESTIME (5}, CASE ULTIMATE PRESSURE TESTING (6], AMD ASSEMELY BREAK DPEW INSPEETLOW (7). 1K3L088258
| TESL0ANISY
| 12 "e34080203
- rR35 080207
£3) TRISDBOS
TRI40B0205 !
| TRACEOZDG |
TRILOBTEDY
t6) TRIG0B020%
| 53 TRELOM0210
i (6) TRRL0A5021 |
| (7Y TN3A0E5022
| |
| |
| H . |
| | I
[EIL TTEM: F20D-BG-01 | INSPECTION AND TEST |
i T ..--_---__........-.-._----_--"..--...u----"..--.“---.......--_----.........“.l
| #OSSIBLE CAUSES | SIGNIFICAMT CHARACTERISTECS b INSPECT ION{8) /TEET{S) | BOCUMEMT REF. |
e e e T T - m - e e A T EEEEmE R LR e e r A m A EmA AR e mTEEma AR e e s s S EEE L R - - e E R R A A e R EE A IR R A e m e B R e e m e m e
[ALL CAusEs: RE1SPS - EOWTROLLER | [RE1403
[ i
| ASSEMBLY INTEGRITY {CLEANL INESS REQLILREMENTS ARE VERIFIED PEN SPECEEICATEON DURING ummmmn Of THE RC1493
| [CONTAGLLEN AssEmBLY, |
| I
| [ENVIROKMENT CONTROLS (TEMPERATURE, WUMIDITY} ARE EWFONCED OURING ASSEMULY AMD TESTING PER |0SHGBOTTAI
! [SPECTFICATIOW REQLIREMENTS.
|
|70 PREVENT COMPOWENT DAMAGE, STATIC ELECTRICAL DISCHARGE FOTENTIAL IS DONTROLLED DURING [OSHGEATTAL
- | |[MAMUFACTURING PER SPECIFICATION NEGUIREMENTS,
1
|
G HATERIAL INTEBRITY |HIIEItI|'|L IKTEGRITY IS YERIFIED PER SPECEFICATEDN RECLIIRENENTS. RCTAEE
~ [




April 19, 1996

CRITICAL 1TEMS LIAT PAGE &

{CIL |TEM: £200-R5-01 |

N L R Lo i v arammsassaasEmaEmEE e

| SEGNIFICANT CHRRACTERISHICS
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| POSSIALE CAUSES

gcl-4
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INTECRETY OF ELECTROMILS

WELD INTEGRITY

.|PRE-CLOFEDUT 1ESTING AND

INSPECTIOM

—— —————— ——

IMSFECTIOM AMD TEST

| INSPELT [CNESHATES1{S)

|PROTELTINE FINISHES AND MATERIAL SELECTLOM TO PREVENT DETAIMENTAL EFFECTS FROM
|ENVIRCHMEM TAL EWFESWRE, STRESS CORROSION, AND ELECTROLYTIC CORROSIOM ARE VERIFIED PER
SPECLFICATION RECHIIREMENTS.

FLAMMABEL I 'Y REOULREMENTS ARE VERIFIED PER SPECIFICATLION REQUIREMENTS.

THNE FOLLONING PROCESSES ARE VENIFIED FEA SPECIFICANION DURLNE MANURRCTLR: MG OF FHE r.‘.u.ﬁn
ASSEMHL IES:

- CONITRUCTION OF PRINTED CIRCUIT GOWRDE.

= [WSTALLATION OF TERMINALE.

= PLASTICE AMD ELRSTOMERS FOR ELECYROMEC EMCAPSLLATEDM.

~ SMOEREQ ELECTRICAL CONMECT [OWS.

- FOST-S0LDCRIMG DNSPECTION FREE OF SFLATTER AND CONTAMINATION.
= ELECTRICAL ROWOING,

= [ONFOMENT LEAD AND 1WIERCCWMECT ION MATERIAL SELECTION.

- FREE OF COMTAHIMAIION AFTER COWFCAMAL COATING.

ALL WELDS ARE VERIFIED 1O DHAWING AMD SPECEFIEMNTIOM REJUIREMENTS.
THE FOLLOWIMG TESTS ARE PERFORMED AT THE CARD/COMPONENT LEVEL DURLNG MANUFACTURING:

= PARTICAL IMPACK WOISE DETECTION {PINGS TEST ON HvEstiD WICROCIRCUITSE AND CAYITY TYPE
GEVICES.

= ULTRASONIC SCAM TEST FOR DELAMINATION CERAMIC DN CARACITORS (CHROS ANO CERMO4).

= BURN-EN PERIDD FOR ELECTREICAL FARTS.

= THSULATICN RESISTANCE AMD COMPENUITY TEST. S

« DIELECTRIC WITHSTANDING VOLTAGE .

= FLMCTiOMAL TEST.,

= W-RAY OF CONTROLLER [KIERMAL CABLES AMD WIRES.

| OOCLMENT REF,

T

|KC1453
|Ms#C-SPEL-250
I

I

|aetaes

I .

RL1ODOS
RLioDD?
RL100DR
L1000
|eL 19009
rC14$3
ASMO3S
RC149T

kL1007

[oshator?at

JDSHCESTTA
|85mg2E

|osHedarAd
{DsHeBRTIA]
[OSHGRITTA1
[OSHGETTAY
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April 1%, 19 CRITICAL ITEMS LIST PAGE %
[CIL ITEM: FROO-BG-01 | : INSPECTION AMD TESY
T L e e e e e e rmee et e N & ek o a e AR S <e s ms s e e e e oL
| POSSIBLE EAUSES | SIGHIFILAMT CHARACTERISIIES | INSPECTIONCE }/TEST (5] [ DOCLMEMT REF .
.----..--------...-....;...u...aa..-;.-u-----------..{.-..-.--.-...‘da______.._ﬂ-........---...-...-_.______......u___.____.__________,..........“__§__,...,._..“______,___"
| THE FOLLOMENE INSPECTIONS ARE PERFORMED DN THE COMPLETED ASSEMELY PRICR TO FIWAL CLOSURE: |
|
* INTERWAL AMD ENTERMAL CLEAALIWESS, |RCtaRS
| | ~ CARD DIMEMSIONS ARE WERJFIED AT CARD ASGEMALY. |osHGAsFTL
| i - CHASSIS CAVITY ENSPECTION FOR COMTANINAT IOW. {RC1403
i - ELECTRICAL INTENFACE COMNECTORS. |Rc1as3
- CARD TNSTALLATION AMD CONWFIGURATION AUDIT. |osncaRTTI
- COMFORMAL COATING OF EEE PAATS. | B5HOXR S
I I
| ACCEFTANCE TESTS THE FOLLOWING TESTS ARE PERFORMED BT HOMETWELL DURIMG ACLEPTAMCE TESTING: f
|
| - MERMETIC SEAL AMD PRESSUNITATION PORT LEAE TEST. [RE1493
-n | - FUMCTIOMAL TEST INCLLE:[ME: |ReYass
1 | - QUTAUT INTERFACE, [RCH493
- | - CHECKOU, |[RChes3
o I - OPERATION, |Re 1493
| | - CONTROLLER CHECKOUT, [Re15%3
| | - HIGH TEMPERATURE CPENATIOM. [RC1595
[ | - LOW TEMPERATURE DFERATICM. [rc1493
| | + WIBMATION TESTING. [Re 1595
| - FLMAL FUNCTIOMAL TEST, - JRL1593
I : I
I |HDT FINE ACCEPTARCE TESTING COMTROLLER ORERATION (% VERIFIED THROUGH ENGINE HOT FIRE ACCEPTAMCE TESTINQ, fr LDt
| | (EREEN RUN} |
| I ' I
| |HERMETIC SEAL IWTEGRITY IATERNAL PRESSIME [§ MOMITORED CLRLNG CONTROLLEN OPERAT[OW, [ MRS w1 A0, G500
I ' |
| FLEBHT FLOW TESTING THE FOLLOWING TESTS ARE FERFORMED DURING FLIGHT FLOW WEHICLE PROCESSING AND AFTER ANY |
I MAINTEMANCE OH REPLACEMEWT : |
I I
| - CONTROLLER CHECKOUT. |ommsn wi1AKD. 05
[ - PUEUMATIC CHECKOUT, Jowmsn welmso. 020
| | - FLIGHT READINESS TEST. [ONRED e 10500304
1 - GELF-TEST. | cFanapmca
I I

|

———— ——— - ——



April 19, 19%6 CRITICAL [TEME L LST

JCIL [1EN: F20D-8E-01 |

e Emma AR msAEREL o — o — —fpmara

peL - d

IMSFECTION AMD TEST

B N e e e A EET RN I RN R c LA e m - i mrEEERE c— e cmarrEmE

POSSIALE CAJRES | SIGMIFICANT CHARACTERISTICS | INSPECT IOMIS1/TEST(S)

FTER R EEEFEA AL A b m—me =y

B o o s e e e T L e i T EEEmILREAA A e e m e e e e - rrEEESR - ——mma s

{PRE- FLLGHT £NECKOUT ITHE FOLLOJING TESTS ARE PERFORMCD DURING LAUNCH COUNTDDMM (LAST TEST):

| |

i | - PRE-CRTO LOADING CHECKOUT INCLUBING CONTROLLER AMD PMEUMATICS CHECKOUT.
| | - SELF-TEST.
I |

FAILLRE HISTORY: COMPEEHENSIVE FAILLURE HISTORY DATR 15 MA[MTLINED IH THE PROELEM REPORTENG DATABASE {PREAMS/PRACAY.
REFENEMCE: MASA LETIER SAZ1783/308 AND ROCKETOYNE LETTER MBRCOFTE].

OFERRTIONAL LISE; KAT APPLICABLE.
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